Self-activation of recombinant human lysosomal procathepsin D at a newly engineered cleavage junction, "short" pseudocathepsin D.
To obtain a recombinant model of human cathepsin D with kinetic properties that are identical with native human liver enzyme, we have addressed the significant differences in structure and catalytic function between naturally occurring enzyme and bacterially derived pseudocathepsin D. Human procathepsin D was expressed in a baculovirus system to obtain correctly folded, glycosylated enzyme that upon acidification completely converts to the active intermediate, pseudocathepsin D. The oligosaccharide moieties of this recombinant enzyme contributed to about 5% of the apparent molecular mass of the enzyme, and the carbohydrate composition was quite similar to the native material. However, specificity constants (kcat/Km) of this glycosylated pseudoform for several synthetic chromogenic substrates were considerably less (33%-50%) than those for the native enzyme and were virtually identical with those observed with nonglycosylated pseudocathepsin D. A cleavable junction suitable for self-processing at the normal maturation point of human cathepsin D was engineered into procathepsin D according to known specificity requirements of this enzyme, and the construct was expressed using baculovirus. Following experiments that demonstrated that the new proenzyme failed to process to the expected point, the new cleavage junction was moved 6 residues toward the amino terminus of procathepsin D and expressed in Escherichia coli. After refolding, the protein containing the newly engineered junction self-processed, generating a shortened mutant form of pseudocathepsin D that is 6 residues longer at the amino terminus than the native material. The kinetic properties of this newly engineered pseudoform proved to be identical with those of the native enzyme, thus establishing an improved recombinant model for this important aspartic proteinase.